CLAIMS 

What is claimed is: 



1 -J . A method for selectively plating recesses in a 

2 seh\iconductor substrate which comprises: 

3 Nproviding a semiconductor substrate; 

4 providing at least one major surface thereof with 

5 recesses^and providing electrical insulating layer over said 

6 at least one major surface and in said recesses; 

7 forming a^conductive barrier over said insulating 

8 layer; \ 

9 forming a plating seed layer over said barrier layer; 

10 depositing and patterning a photoresist layer over said 

11 plating seed layer fior planar i zing the insulated horizontal 

12 portions between recesses)sand for protecting said plating 

13 seed layer within said seed\ayer during subsequent 

14 planarizing; \ \ 

15 then planarizing said insulated horizontal portions by 

16 removing the horizontal portions ofXsaid seed layer between 

17 recesses; removing the photoresist remaining in said 

18 recesses; and then electroplating the patterned seed layer 

19 with a conductive metal using said barrier \Layer to carry 

20 the current during said electroplating to thei^by only plate 

21 on said seed layer- \ 
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1 n2. The method of claim 1 wherein said conductive barrier 

2 isKprovided by sputter depositing a layer of tantalum 

3 nitrside on said insulating layer and then sputter depositing 

4 a layXr of tantalum on said tantalum nitride layer. 

1 3. TheNmethod of claim 1 wherein said conductive barrier 

2 is alpha-tamtalum. 

1 4. The method of claim 2 wherein said conductive barrier 

2 is alpha-tantalmn. 

1 5. The method of\:laim 4 wherein the electroplating 

2 comprises electroplating cqpper, 



1 
2 

1 
2 
3 
4 



6 . The metho; 
comprises ele 



of clainr 
troplatii 



7. The method of claim 1 
is provided by sputter depo 
said insulating layer and 
nitrides of tantalum on sa 



wherein the electroplating 
>per . 

whetein said conductive barrier 
sitiiw a layer of tantalum on 
then spirtter depositing a layer of 
Ld tantaltun layer. 
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2 
3 
4 
5 



8. The method of claim 7 Werein said\conductive barrier 
is provided by sputter depositing a layeAof nitride of 
tantalum on said insulating layer and then\sputter 
depositing a layer of tantalum on said tantalum nitride 
layer, such that the tantalum is in the alpha phase. 
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The method of claim 8 wherein the electroplating 
comprises electroplating copper. 

10. T^e method of claim 2 wherein said tantalum nitride 
layer is\about 15 to about 500 A thick and said tantalum 
layer is al*put 500 to about 5000 A thick. 

11. The method of claim 1 wherein said seed layer is 
copper. 

12. The method of ^Laim 4 wherein said copper is deposited 
by sputter coatinqy^CVD or eijLectroless plating. 



13. The method of claim Y Wherein said copper layer is 
about 4000 A to about z6,0<fa A thick. 



14. The method of claim 1 
of said seed layer between 
mechanical polishing. 



whertein said horizontal portions 
recess\s is removed by chemical- 



15. The method of claim 1 wherein said\ronductive metal is 
copper. 



16. The method of claim 1 which further composes removing 
said conductive barrier from horizontal portions^ between 
said recesses. 
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2 is hemoved by reactive ion etching. 



1 18, A ritethod for selectively plating recesses in a 

2 semiconductor substrate which comprises: 

3 providrng a semiconductor substrate; 

4 providing\at least one major surface thereof with 

5 recesses and providing electrical insulating layer over said 

6 at least one major\ surf ace and in said recesses; 

7 forming a condu^tive^barrier over said insulating 

8 layer; 

9 depositing anp patt\rn^fng a photoresist layer over said 

10 barrier layer on/field regions; 

11 depositing & seed^yer/ \herein said seedlayer is 

12 continuous on the horizontal regions of the recesses in the 

13 insulator, but discontinuous on \heir surrounding walls; 

14 exposing said barrier within \he vicinity of the 

15 periphery of said major surface by ecLge bead removal of said 

16 seedlayer; I 

17 and then electroplating the patterned seed layer with a 

18 conductive metal using said barrier layer \o carry the 

19 current during said electroplating to thereB\r only plate on 

20 said seed layer; 

21 removing said resist by a lift-off process)^ and 

22 removing exposed barrier, 
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l^U The method of claim 18 wherein said conductive barrier 
is frrovicleci by sputter depositing a layer of tantalum 
nitride on said insulating layer and then sputter depositing 
a layer\of tantalum on said tantalum nitride layer, 

20. The method of claim 19 wherein said conductive barrier 
is alpha-tanualum. 

21. The method df claim 5 wherein the electroplating 
comprises electrocuting popper. 




22. The method of clai)tf/l0 wherein said tantalum nitride 
layer is aboutl 15 tj^abdu\ 500 A thick and said tantalum 
layer is about 500 to 3bout\$000 A thick. 



23. The method of 
copper . 



n said conductive metal is 



24. The method of claim 18 wherein saits^ photoresist layer 
is_aboutr- 1.5 Lu dbOUL 50 A Lh -i-€&*. 



1 25. A semiconductor structure /comprising a semiconductor 

2 substrate; recesses located in at least one major surface of 

3 said semiconductor substrate/; electrical insulating layer 

4 over said at least one major surface and in said recesses; a 

5 conductive barrier over said insulating layer; a plating 

6 seed layer located over iaid conductive barrier within said 
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/ 

recesses only; and an electroplated conductive metal in said 



recesses 



26. The semiconductor structure of claim 25 wherein said 
barrier comprises a layer of tantalum nitride adjacent said 
insulating layer and a layer of tantalum above said tantalum 
nitride layer. 

27. The semiconductor structure of claim 26 wherein said 
tantalum nitride layer is about 15 to about 500 A thick and 
said tantalum layer is about 500 to about 5000 A thick. 

28. The semiconductor structure of claim 25 wherein said 
seed layer is copper. 

29. The semiconductor structure of claim 28 wherein said 
copper is sputtered copper. 



30. The semiconductor structure of claim 28 wherein said 
copper is about 4000 tor about 20,000 A thick. 



31. The semiconductor structure of claim 25 wherein said 
electroplated conductive metal is copper. 
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